A BACTERIAL TEST to detect mutagens using Salmonella typhimurium has been described by Ames et al. (1975) .
The basis of the test lies in the somaticmutation theory of cancer which suggest that carcinogens are mutagens, and that the primary event in the induction of cancer is a mutation. McCann et at. (1975) have amassed considerable evidence using this test, which indicates that about 85% of carcinogens from a wide variety of chemical classes are mutagenic and that non-carcinogens are not mutagenic. It would appear, therefore, to be a rapid and economical test to screen chemicals for potential carcinogenicity.
MATERIALS AND METHODS
Bacterial strains.-The 4 strains of Salmonella typhimurium (TA 1535, TA 1538, TA 98 and TA 100) used in the study were obtained from Professor B. N. Ames (University of California, Berkeley).
Checking the tester strains.-The strains were tested regularly for the following characteristics as described by : histidine requirement, deep rough, DNA excision-repair deficiency, R-factor plasmid, rate of reversion and purity.
Cultures for testing.-Fresh cultures to be used for testing were obtained by inoculating nutrient broth with stock cultures stored at 4°C. The cultures were incubated overnight at 370C in a shaking orbital incubator. Cultures were centrifuged, resuspended in 0-9% saline, and the cell density estimated using a nephelometer (Evans Electroselenium, London). The density of the cultures was adjusted to 109 bacteria per ml with 0-9% saline. Each plate used in the test was inoculated with 0-1 ml (i.e. 108 bacteria).
Petri dishes and top agar.-The Petri plates (9 cm diameter) contained 30 ml of minimal glucose agar medium (1-5% Difco Bacto agar in Vogel-Bonner medium with 2% glucose). Plates were obtained readypoured from Difco Laboratories and stored at 4°C until required. Before use the plates were unpacked, checked for the absence of contaminants and labelled. Top agar was prepared by the method described by Ames et al. (1975) .
Induction of rat liver enzymes.-Male rats (Alderley Park-maintained Sprague-Dawley of about 200 g) were each given a single i.p. injection of 500 mg/kg body wt of Aroclor 1254 (Analabs Inc., USA) in corn oil (200 mg/ ml). Each rat was injected 5 days before being killed. Animals were given food and water ad libitum for 4 days, but only water on the 5th day.
Preparation of liver postmitochondrial supernatant.-The preparation was based on that of Garner et al. (1972) Ames et al., 1975) decanted into sterile bottles. Samples of S9 fraction were streaked on to nutrient agar to check for contamination. The S9 fraction can be filter-sterilized The following were added sequentially to sterile disposable bijou bottles (Sterilin Ltd, Teddington, Middlesex): 0.1 ml of bacterial saline suspension; 0.1 ml of solution of test compound at a given concentration in DMS0 or water; 0.15 ml of S9 mix at 4°C; 2 ml of molten top agar. (The volume of 59-mix was reduced from that recommended by Ames (1973 because preliminary studies with some chemicals gave increased colony numbers with the lower volume.) The bijou bottle was rotated by hand and the contents poured over the plate to form a uniform layer, which was allowed to harden before the plates were inverted and incubated in the dark at 37°C. After 2-3 days incubation any revertant colonies were easily visible, and they were counted with an automatic colony counter (Biotran, obtained of carcinogenicity or non-carcinogenicity from the test result and from the classification (see Table 1 of main section) are given in the last 2 columns.
DISCUSSION
The overall accuracy of the test in predicting the carcinogenicity of the compounds studied was high (91 % for carcinogens and 94% for non-carcinogens.
This supports the claims of Ames et al. (1975) that 85% (135/158) and that 90% (157/175) of the compounds tested were correctly predicted as carcinogens, and that in general the Salmonella mutation system is useful in predicting the carcinogenicity of organic chemicals.
This test has been able to distinguish between a number of structurally related carcinogen and non-carcinogen pairs of compounds (Purchase et al., 1976 and Fig. 3 and 4 of main section).
About 50 compounds in this study have previously been tested by McCann et al. (1975) . In general there is good agreement between the 2 studies. There are, however, some differences in the results in this study and those in the literature. These are highlighted in Table 11 .3. There are differences in detail between the techniques used by others and those in the present study, where no attempt was made to optimize amounts of S9 mix for a particular compound. The amount used was always constant (0 d 15 ml of S9 mix containing S9 fraction and cofactor in a ratio 27:63) whereas McCann et al. (1975) often optimized conditions for a compound. This validation assay was not conducted without microsomes whereas some other studies were. It is known Ames et al. (1975) reported slight activity in strains TA 1538 and TA 98. Brusick and Zeiger (1972) reported a positive response with both methanesulphonate and MNNG with the base-pairsubstituting strain G46 and also slight positive responses with the frameshift strain C3076.
Testing problems with hexamethylphosphoramide have been reported by Ashby et al. (1977) .
Mitomycin C was tested under carefully controlled conditions (protected from light, freshly dissolved in ice-cold water) and gave a positive result. This was the only compound tested with prior knowledge of its identity.
Safrole has been reported positive in strains TA 1530 and TA 1532 (Green, 1974) in 3 strains in the present study, and strains TA 1950 and TA 1952 in a host-mediated assay after induction of enzymes with BHT (Green, 1974) .
Vinyl chloride, dissolved in DMSO was found negative in this study, and by Rannug et al. (1974) , whereas when it was tested as a gas we confirmed the positive result obtained by Bartsch et al. (1975) and Rannug et al. (1974) .
The mean numbers of revertant colonies for the negative-control plates used in this study are comparable to those reported by Ames et al. (1975) for strains TA 1535 (20) TA 1538, TA 98 (40) but whereas Ames et al. (1975) observed about 160 colonies per plate with Strain TA 100 and McCann et al. (1975) reported 140 colonies per plate, 60 were seen in this study, and lower numbers have also been reported by Coombs et al. (1976) . The strain of TA 100 used in this study was, nevertheless, ampicillin-resistant.
No attempt has been made to rank chemicals in order of carcinogenic potency on the basis of mutagenic activity.
